This paper reports the results on the nature of bond-order and net charge distributions predicted by ab initio HartreeFock procedures for 1-amino-2-iminio-, 1-amino-3-iminio-and 1-amino-4-iminiotropylium cations that incorporate, in order, the 1,7-, 1,3-and 1,5-diazapentadienium (vinamidinium) elements. There appears to be very little contribution from tropylium-type charge distribution, the positive charges residing largely in the nitrogen atoms. The partial bond fixations and charge distributions show interesting variation in the three isomers. The 1,3-isomer in which the 1,3-diazapentadienium element is preserved in the favoured zigzag conformation appears to be relatively the best stabilized. The six isomeric benzo-fused derivatives arising from the three amino-iminiotropylium cations show similar differences in patterns of behaviour. Interestingly, the isomer in which a zigzag 1,3-diazapentadienium element is conjugated with a styrene moiety receives the deepest stabilization. While showing that the element largely contributes to the relative stabilization among the systems studied, contribution from certain stereochemical destabilizing factors may not be insignificant.
Introduction
An evaluation of bond localizations and charge redistributions by theoretical methods when the amino (poly) vinyliminium (vinamidinium) structural element 1 (for the wide application of this element in chemistry see [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] ) is made part of a cyclic system (e.g. aminotropon-2-, -3-& -4-iminiums 2a-c; n = 3, 1 & 2 in 1; the numbering indicated for 2a applies to all structures 2) was of interest because differences in energy content among these possibilities can arise for a number of reasons: While it is possible to conceive of a formal "diaminotropylium"-type charge distribution (a, b, c) for all three cases, only 2a, which has the N ipso-carbons directly linked, can participate as a whole in a vinamidinium-type delocalization (2'a). In the cases of its analogues 2b and 2c passage of -information between the nitrogens for delocalization of that type would be, apparently, confined to their "odd" sides (2'b and 2'c) even while both have alternate vinylogous connectivity between the nitrogen ipso carbons.  Available experimental evidence [12] has shown that vinamidinium chains 1, including those with 1,3-disubstitution, generally prefer anti-periplanar (i.e. zigzag) conformations. While such a conformation (2'b) can be maintained in the vinamidinium part of 2b, syn-periplanar conformations are forced on 2a and the vinamidinium part of 2c (2'c) . Differences in the degree of destabilization may, therefore, be expected to depend on the delocalization that comes into effect on cyclization into forms 2a-c.  Angle strain would be introduced when the internal angles open out beyond 120  to accommodate a planar 7-membered cyclic structure. Relief of strain can be expected to depend on the specific partial bond fixations that come about in 2a-c.  Alternatively, bond localization could be such as would permit the 7-membered cycles to assume specific puckered conformations, minimizing angle strain while affecting the nature of the delocalization at the same time.  The N-C-C-N array may not be uniplanar in the 1,2-system 2a in order that syn-periplanar interaction be relieved, causing it to be different from the 1,3-and 1,4-systems 2b and 2c both of which may prefer to be entirely planar. 
Structures with Aminotroponiminium Elements
Attempts to synthesize the aminotroponimines structured like 2a-c were made at a time when interest in comparing them, in order, with -, -and -tropolones was running high [13] [14] [15] [16] [17] . Ionic representation 2a/2'a would definitely have been that of the N,N'-tetramethylated primary product when one of the methods developed for the synthesis of the 1,2-free base N,N'-dimethyl derivative 3a (R=Me) and salts thereof was suitably adapted [13] . The products were found to be highly unstable compared with 3a which shows unusual stability and appreciable "aromatic" character: it undergoes facile nuclear electrophilic substitution and shows IR absorption bands for the presence of strong intramolecular N-H---N bridging. However, it exhibits its ring proton resonances upfield of those of -tropolone (4) and its dipole moment is in the opposite direction. An initial interpretation of these establishment of a 10-electron circuit (3a') involving hybridization of non-bonding electrons of the NHR substituent. (cf. the case of N-tert. butyl-3-(tert. butylamino)-2-nitroprop-1-en-1-amine for which X-ray evidence [18] can be said to accord with "through-resonance" of this type.) It should be noted, however, that a canonical structure (akin to 4) where negative charge resides mostly on oxygen and the positive charge is distributed in a "tropylium" manner is not a large contributor to resonance in tropone. X-ray diffraction measurements and analysis of dipole moments and NMR spectra have disclosed that tropones and tropolones display appreciable partial bond fixation and must be regarded essentially as non-aromatic although some aromatic character can be accorded because of a susceptibility to aromatictype substitution. The 1 H and 13 C spectra of the N,N'-isopropyl derivative of corresponding to 3a (R=iPr), have been stated to show better consistency with the presence of rapid tautomeric equilibrium in the solution state. However, X-ray crystallographic data have disclosed that the two C-N bonds differ significantly in length (N=C: 1.314 Å; N-C: 1.342 Å), showing that in the solid state the structure is not symmetric on the whole even while the seven-membered ring and the two nitrogen atoms are nearly uniplanar.
Structures 3b and pieces of evidence was that they were consistent with the 3c can only be just presumed to ha a peripheral 16-electron circuit (form 7'a) [21] . Howve been those of the primary products in their attempted synthesis [16, 17] . The instability of 3b and 3c is in accord with the absence of possibility in them of intramolecular N-H---N bridging. While a hydrochloride of the 1,3-system 3b is hygroscopic and unstable, both the 1,3-and 1,4-systems (3b and 3c) are said to give stable, crystlline picrates associated with waters of crystallization. The authors of reference [16] managed to record the 1 H NMR spectrum of the 1,3-system 3b and found that the ring protons appear at fields higher than the "aromatic region", the shifts being even less than those of the protons of -tropolone. While this may be seen as according well with an absence of possibility of establishing a H-bond mediated peripheral circuit the authors do not say explicitly whether the 1 H NMR spectrum is or is not consistent with a symmetric structure [16, 17] . The ethylene bridged free base 5, where N-H---N bridging is not possible, has been synthesized [19] . The cycloheptimidazolonium salt 6, where the two nitrogen atoms that bear partial positive charges are bonded to a carbonyl, is an interesting precursor in a synthesis of N,N'-disubstituted 1-amino-2-imino-cycloheptatrienes [20] . This system and the cycloheptaquinoxalinium salts 7 [15] , are among those that formally retain the 1-aminotropon-2-iminium cationic element 2a per se. The electronic structure of cation 7a has spawned an interesting debate. It was first put forward as an example of a stable anti-aromatic with ever, an estimation of resonance and circuit resonance energies and ring currents (employing graph theoretical methods [22] [23] [24] [25] ) showed that it would be more realistic to regard it and its other hetero-analogues 7b-d as 6-tropylium-6-benzo systems 7"a. -Electron distributions calculated by MNDO and 13 C NMR chemical shifts [26] [27] [28] have been found to accord with this structure. 
Aminotroponim
Ab initio MO procedures were ap amino (-NH 2 ) and iminium ( NH    2 tempt to obtain information on the possibilities raised above. Algorithms of the welln GAUSSIAN procedures of various levels HF/3-21G, HF/6-31G * and MP2/6-31G * (including one that takes into account electron correlation, all available in our laboratories) were used for implementing the calculations. The MO procedures yield somewhat different relative energies for each case (Table 1 ) for the possible reason that they take into account electron correlation in different ways. MO procedures are generally not regarded as suitable for direct comparison of stabilities on the basis of (small) differences in energy content. We hope to show, at least by implication, that the on-the-average lesser stabilization of the 1,2-system 2a has significance.
Benzo Fusion the investigati 
A strategy adopted in reactions of tropolones lity that double bond character can be localized at certain positions within the 7-cycle by benzo-fusion [29] .
Benzo-fusion to systems 2a-c yields six isomeric benzo-analogues, formally represented by particul canonical structures 8a-f shown in Figure 1 below, that may be expected to differ in the modes of electron delocalization. 8b 3 (7 -2) It was of interest to examine in what way the MO procedures would reflect the electron redistributions and structural features. The relative energies of the isomeric systems 8 are assembled in Table 2 .
We discuss possible factors that may underlie why the non-symmetric 1,3-diamino system 8c, derived from the diaminotropylium 2b, the most stabilized among the monocyclic systems, is predicted also to be the most stabilized one. The structures were geometry optimized in the two sets of cases. Net atomic charges and HF calculated bond lengths (Å; in italics), shown in the structures in Figures 2 and 3 below, were chosen to serve as the parameters relevant to making qualitative comparisons among each set of the systems. 
Results and Discussion

The Aminotroponiminiums 3
There seems to be good indication that stabilization correlates inversely with the length of the vinamidinium chain (2'a > 2'c > 2'b). Differences in the energies of formation of systems 2 apparently depend on maintenance of the zigzag conformation, as is the case in 2b.
Energy changes on the account that one and two synperiplanar conformations are forced on the vinamidinium chains in 2c and n density away ell-preserved in 2b and th 2a may not be strictly additive, however.
Factors of further interest are:  Protonation of nitrogen draws electro from the nitrogen-ipso carbons to appreciable extents in all these aminotroponiminiums. High positive charges at the nitrogen-ipso carbons and build-up of electron density at the  carbons are seen.
 Consequent "vinyl cation" delocalization leads to charge alternation on the vinamidinium parts, the "odd" sides of aminotroponiminiums 2b and 2c.  High bond orders are found at adjacent bonds in 2b and 2c.  Vinamidinium character is w 
Figure 4. Steric interaction between vicinal amino groups in
the cyclic forms, respectively 2c and 2a, the proviso being energy changes on this account may not be strictly additive, as already noted.
The Benzo-Aminotroponiminiums
For carrying through qualitative comparisons conveniently features of systems 8 salient from the MO calculations have been assembled in Table 3 overleaf.  System 8c, the nonsymmetric one of the two 1,3-C(7)-C(1) bonds long making with the negative associated 1,2-aminotroponiminium.
indicates a more amine-like and pyramidal than iminiolike and planar character. While these factors can account for some of the differences in the energies of formation among systems 2 it appears that the roughly inverse correlation of stabilization with the length of the vinamidinium chain (2b  2c > 2a) must derive from what was anticipated in the "Introduction" section. While the zigzag conformation is maintained in 2b, one and two syn-periplanar conformations are forced on the vinamidinium chains when they take systems, emerges as the most stabilized. All systems 8 share the feature of having the C(8)-C(9) and C(10)-C(11) bonds short and it appear that partial bond fixation in the benzo parts accords with a large contribution from o-quinonoid canonical structures, including the cases 8c and 8f for which such structures cannot be set down without charge separation. the 7-membered ring and from out-of-plane placement the nitro s. f similarity exists between systems 3f and 3d even though o-quinonoid bond order distribution, available to 3d, is not very likely for 3f. The symmetrically placed bonds between the vinamidinium and the rest of the system are lengthened; the latter are the longest bonds encountered in all of systems 8. This symmetric distortion of the 7-membered cycle may prevent the accumulation of angle strain.
Conclusion
The three formalisms employed for the computations system 2b as relatively the best stabilized m par * and MP2/6-31G * are in agreement n predicting i a ong the three isomeric aminotroponiminiums comed and system 8c as the most stabilized among their positional isomeric benzo analogues. It appears safe state that the 3-carbon length of the vinamidinium iety and the freedom it has to assume the preferred zag conformation are paramount among the stabilizfactors. The destabilization of 2a and 8a relative to others of its kind likely arises from twists around ds of low bond order. The lengthening of the C(1)-) bond in all of the systems 8, coupled with the imed partial bond fixation within the benzo ring, may or y not always accord with the bond order distribution ural to the vinamidinium chain substitution is on the vinamidinium side. This appears to be a factor when system 8c is compared with system 8e or 8e with 8f. The stabilization of 8c relative to 8d is of particular interest because the cyclizing entity is vinyl benzene-like (styrene-like) in the former whereas it is o-quinonoid in the latter. Of equal interest is a point of similarity between systems 8f and 8d even though bond order distribution of the o-quinonoid type, a symmetric distortio prevent either system from accommodating angle strain in a manner that prevents them from reaching the level of energy minimization possible for 8c on this account.
